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Background: Racial and ethnic disparities in preventive cancer screenings among low-
income women have been documented in previous literature. These disparities result in delayed 
cervical and breast cancer treatment, thus affecting survivability. The relationship between 
insurance status and use of preventive services is likely mediated by access to primary care. 
Medicaid expansions under the Affordable Care Act (ACA) were meant to help increase access to 
care and reduce disparities. Therefore, we examined changes in racial/ethnic disparities in pap 
smear and mammography use among low-income women pre- and post-Medicaid expansions. 
Methods: An event-study (ES) design was used to analyze data from the Behavioral Risk 
Factor Surveillance System (BRFSS) from years 2012 – 2018 to estimate changes in the following 
outcomes: insurance status, having a usual source of care, and use of preventive cancer screenings. 
Trends were estimated separately for both Medicaid expansion and non-expansion states. Our 
study population included 216,484 women aged 18 – 64 years who had an income less than 138% 
of the Federal Poverty Level, and met eligibility criteria for screenings. 
Results: In Medicaid expansion states, insurance coverage increased across all three 
groups, but Hispanic women remained less likely to have coverage compared to Non-Hispanic 
White (NHW) women. Additionally, disparities persisted in the probability of having a usual 
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source of care between Hispanic and NHW women in expansion states. In both expansion and 
non-expansion states pap smear utilization decreased across all three groups from 2012 – 2018, 
with no notable reduction in racial/ethnic disparities. Further, in expansion states, mammography 
screenings remained higher among Non-Hispanic Black (NHB) women compared to NHW 
women, despite a decrease in screenings among NHB women. 
Conclusion: State Medicaid expansions have increased insurance coverage but have not 
narrowed disparities in cancer screenings or the probability of having a usual source of care. 
Further research to understand the overall decrease in pap smear use is vital. These results suggest 
additional barriers exist aside from insurance coverage that affect using preventive cancer services. 
Therefore, additional social and health policies should be considered to remediate disparities in 
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1.0 Introduction 
Use of cancer services is an important component of women’s health care, yet in the United 
States (U.S.) Black and Hispanic women are less likely to get preventive services, which 
contributes to disparities in cancer treatment and survivorship.1-6 For example, total cervical cancer 
incidence rates are 9% among Black women and 7.6% in Hispanic women compared to 5.4% in 
White women.1 Timeliness of cancer detection, as measured by stage of diagnosis, also varies by 
race and ethnicity.2 For example, the odds of being diagnosed with a later stage of breast cancer 
were higher for Black women (1.46) and Hispanic women (1.35) compared to White women.2 
These differences likely underlie substantial racial and ethnic disparities in cancer survivorship 
rates among women.3 
Disparities in cancer detection, treatment, and survivorship can be attributed, in part, to an 
individual’s insurance status. Insurance status predicts the probability of having a usual source of 
care and receiving preventive services, and the literature suggests a link between having insurance 
and earlier cancer detection.2,4-6 For example, insurance coverage may enable women to receive 
routine gynecological care, which can increase the timely detection and treatment of cervical and 
breast cancer. Without such preventive care, detection of disease is delayed and may affect 
survivability. Prior to the passage of the ACA, non-elderly low-income Black and Hispanic adults 
were 10% and 25% less likely to have health insurance than low-income White adults.7 
Additionally, research among low-income women demonstrates that Black and Hispanic women 
had uninsured rates 9.8% and 24.2% higher (respectively) than White women prior to ACA 
implementation.8 These historically low rates of insurance coverage among racial/ethnic 
minorities contributed to disparities in the use of preventive cancer care and screenings.2,5,6,9-15   
 2 
Expansions of Medicaid to non-elderly adults with incomes up to 138% of the Federal 
Poverty Level (FPL) under the Affordable Care Act (ACA) have narrowed racial/ethnic disparities 
in insurance coverage.16 While states with expanded Medicaid have seen large gains in insurance 
coverage among low-income adults on average, these gains have been greater among Black and 
Hispanic adults.16-20 For example, Sommers et al. found that Medicaid expansion reduced the 
uninsured rates by 10.8% and 11.9% among low-income Black and Hispanic adults respectively, 
compared to a 6.1% reduction among low-income White adults one-year post-expansion.21 On 
average among states that expanded Medicaid, uninsured rates increased by 3.7% and decreased 
by 2.9% when comparing low-income Hispanic and Black adults to White adults, respectively.7 
While this study focuses on the impacts of Medicaid expansion and access to cancer preventive 
services it is important to take into consideration of other provisions of the ACA that may also 
have contributed to a decrease in disparate coverage among low-income women such as coverage 
of dependents up to age 26 and federal subsidies for individual marketplace coverage for those 
between 100% – 400% of the FPL, which impacted low-income women regardless of whether 
their state chose to expand Medicaid.   
Medicaid expansions have also been linked to increases in preventive service use, including 
blood pressure screenings, cholesterol checks, and flu shots, among low-income adults.19, 22-26 
However, the extent to which Medicaid expansion has reduced disparities in preventive cancer 
care remains largely unknown. Therefore, this study examined long-run changes (over the six years 
of post-expansion period) in the utilization of two preventive cancer services – pap smear and 
mammography use – among low-income Black and Hispanic women relative to White women 
before and after implementation of major insurance expansion provisions of the ACA in 2014. To 
examine the extent to which provisions of the Affordable Care Act may have reduced disparities 
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in preventive cancer care, we used an event-study (ES) design to compare changes in insurance 
coverage, usual source of care, and cancer screenings over time by racial/ethnic group for both 
Medicaid expansion and non-expansion states. This study addresses an important gap in the 
literature about long-run effects Medicaid expansion may have on racial and ethnic disparities in 
use of preventive cancer services among low-income women.  The remainder of this essay is 
organized as follows: Chapter 2 discusses the study’s methods; Chapter 3 present results; Chapter 




2.1 Study Design 
We used an ES design to compare changes in coverage, usual source of care, and cancer 
screening over time by racial/ethnic group. We analyzed these changes separately in Medicaid 
expansion and non-expansion states, and ran models independently to compare Non-Hispanic 
Black (NHB) to Non-Hispanic White (NHW) women and Hispanic to NHW women (in each 
model, NHW were the reference group.). Our study period spans 2011 – 2018 with two years of 
pre-expansion data (2011- 2012) and six years of post-expansion data (2012 – 2018). Few women 
were asked the cancer screening questions in 2013, so this year was omitted from the analysis. We 
included any state that chose to expand Medicaid in our post-expansion years resulting in a total 
of 34 states and the District of Columbia. The post-expansion time for each state is based on the 
year that state expanded Medicaid. The University of Pittsburgh’s IRB determined that this study 
was exempt from review due to its use of de-identified data, which was therefore determined to be 
non-human subjects research. 
2.2 Data 
This study is based on data from the Behavioral Risk Factor Surveillance System (BRFSS), 
a nationally representative telephone survey sponsored by the Centers for Disease Control and 
Prevention (CDC) and conducted by state health departments. The study sample (216,484) was 
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restricted to U.S. residents of the 50 states and the District of Columbia who were women aged 18 
– 64 with an annual income under 138% of the Federal Poverty Level (FPL). For example, the 
income threshold for eligibility for a single individual in 2014 was $16,104 (138% of FPL) for all 
states who chose to expand Medicaid except for Hawaii and Alaska due to their higher living 
costs.27 We further restricted the sample by including women who identified only as Non-Hispanic 
White (NHW), Non-Hispanic Black (NHB), or Hispanic and excluded other racial or ethnic 
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Figure 1. Analytic Sample Flowsheet1 
2.3 Outcome Measures 
The two main outcomes assessed in this study were getting a pap smear or mammogram. 
We also examined insurance status and the probability of having a usual source of care, as having 
a usual source of care can mediate the relationship between insurance coverage and the use of 
 
1 Exclusion criteria for race/ethnicity included those who responded as Non-Hispanic Other, Non-Hispanic 
multi-racial, or where race/ethnicity was either missing or not reported for NHW, NHB, and Hispanic groups. 
Income   138% FPL 
n = 216,484 
Mammogram 
50 – 64 
n = 39,635 
Pap Smear 
18 – 64 
n = 104,424 
Excluded: 
 50&  65 = 3,375,615 
Racial groups = 20,398 
Missing = 37,372 




 65 =3,049,691 
Racial groups = 52,000 
Men = 4 
Missing = 70,217 




preventive cancer services. The outcome variables for both pap smear and mammogram combined 
two variables from the BRFSS that ask, “have you ever had a pap test/mammogram?” and “how 
long has it been since your last pap test/mammogram?”28 Respondents were coded as having had 
a pap smear or mammogram if they indicated getting this screening within the past year. The 
insurance status variable was derived from a binary question that asked respondents if they have 
any kind of health care coverage. And lastly, we created our usual source of care variable from a 
question that asks respondents if they have a doctor they consider their primary health care 
provider. A binary variable was created from respondents who answered “no” and those who 
answered “yes, only one” and “more than one.”28  
2.4 Covariates 
We adjusted for the following covariates from the BRFSS: smoking status, language, 
marital status, education level, number of dependents, employment status, age, and income, which 
we entered as categorical variables. These covariates were identified as primary sources of bias as 
they are correlated with both Medicaid enrollment and our outcomes of interest. We adjusted for 
these covariates to control for any compositional changes in the populations of low-income women 
in states before and after 2012, which helps us to isolate changes in study outcomes linked to ACA 
policies. 
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2.5 Statistical Analysis 
We compared changes in racial/ethnic disparities over the study period separately for 
expansion and non-expansion states, using an ES model design. The ES design was used to 
compare trends in study outcomes between either NHB or Hispanic vs. NHW women, adjusting 
for observed population characteristics. To compare these trends by race/ethnicity, the ES 
regressions included an interaction term between a categorical variable assigned for each study 
year and a categorical variable for a respondent’s racial or ethnic group (yearit*minorityit in the 
model below) and used the year 2012 and NHW as our reference year and group. We ran separate 
models to compare trends between Black and Non-Hispanic white women and between Hispanic 
and Non-Hispanic white women, and further stratified our analysis by states’ Medicaid expansion 
status. The unit of analysis in this model was the person-year. The model is written as follows: 
yit = 0 +  1yearit + 2yearit*minorityit + 3minorityi + 4dependetsi a+ 5smokeri + 
6langi + 7employi + 8marriedi + 9educai + 10agei + 11fpli + i     
The coefficient estimates of this interaction term give the change in outcome variables over 
time by racial/ethnic group relative to 2012, adjusted for covariates (smoking status, language, 
marital status, education level, dependents, employment, age, and income). We compared baseline 
(2012) disparities in utilizations rates and independently calculated the changes in disparities from 
2011 to 2018 between NHW and NHB or Hispanic women, estimated from the model coefficients. 
We used a linear regression design in order to directly interpret the coefficients and clustered our 
results on the state level, all analyses were conducted using Stata/SE 16.29 Additionally, we 
calculated the unadjusted means for each outcome measure predicted from the regression models 
using linear combinations. We used the estimates for 0 to calculate the baseline (2012) means for 
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NHW women; we used the linear combination 0 + 3 to calculate the baseline means for NHB or 
Hispanic women; 0 + 1 to calculate the 2018 means for NHW women; and we used the linear 
combination of 0 + 1 + 2 + 3 to calculate the 2018 means for NHB or Hispanic women. Thus, 
2 provides us with the difference in the 2012 – 2018 changes in study outcomes for NHB or 
Hispanic women compared to the change among NHW women.     
We conducted two additional analyses to assess the sensitivity of our analysis and results. 
First, we estimated any changes in descriptive characteristics of low-income women who reside in 
Medicaid expansion compared to non-expansion states to determine if there were any 
compositional changes that would confound an analysis of trends pre- and post-expansion (Table 
1 in Appendix A). Second, we examined trends among childless low-income women separately to 
determine if there were fundamental differences between this sub-group and our primary study 




Table 1 shows the demographic characteristics of our study population in expansion and 
non-expansion states across the study period of 2011 – 2018. Women in the study population were 
more likely to live in an expansion state (58.9% vs. 41.1%). Additionally, compared to women in 
non-expansion states, low-income women in expansion states were more likely to be White (48.7% 
vs 42.6%), were more likely to have a less than high school education (33% vs. 30%) and were 
















Table 1. Descriptive Statistics of Sample Population 
 
 States with 
Expanded Medicaid 
58.9% (n= 127,508) 
weighted %(n) 
States without Expanded 
Medicaid 
41.1% (n= 88,976) 
weighted %(n) 
Age   
18 – 24 16.6% 16% 
25 – 29 13.3% 12.9% 
30 – 34 16.5% 16.1% 
35 – 39 11.9% 12.7% 
40 – 44 11.1% 11.2% 
45 – 49 8% 8.3% 
50 – 54 8.8% 9.2% 
55 – 59 7.2% 7.2% 
60 – 64 6.5% 6.8% 
Race/Ethnicity   
Non-Hispanic White 43.7% 42.6% 
Non-Hispanic Black 18% 24.8% 
Hispanic/Latino 38.3% 32.6% 
Income   
<10,000 30.8% 27.8% 
10,000 – <15,000 23.6% 22.2% 
15,000 – <20,000 20.8% 23% 
20,000 – <25,000 14.8% 16.9% 
25,000 – <35,000 8.4% 8.7% 
35,000 – <50,000 1.5% 1.5% 
Education Level   
Less than High School 33% 30.3% 
High School Graduate 32.7% 33.9% 
Some College 27.8% 29.1% 
College + Graduate 6.5% 6.8% 
Marital Status   
Married 33.8% 36.3% 
Divorced 13.9% 15% 
Widowed 3.5% 4% 
Separated 7% 8.1% 
Never Married 33.3% 29.7% 
Unmarried Couple 8.5% 6.8% 
Outcomes   
Pap Smear – Yes 89.3% 89.3% 
Mammogram – Yes 93.4% 91% 
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3.1 Insurance Coverage  
As an individual’s insurance status can affect whether they are able to gain access to a usual 
source of care and thus preventive services we looked at gains in coverage across all three racial 
and ethnic groups. We first examined low-income women in Medicaid expansion states. Baseline 
(2012) coverage rates were slightly higher for NHB (74.8%) vs. NHW (70%) women but were 
significantly lower among Hispanic women (51.7%; p<0.001) (Fig. 2; Table 1 in Appendix B). 
Coverage increased considerably across all three groups from 2012 to 2018. By 2018, coverage 
was higher among NHW women but remained comparable for NHW and NHB women (89.9% vs. 
89%). From 2012 to 2018 coverage increased 17.9% among low-income Hispanic women but 
remained 20.9% less likely (p <0.001) to have coverage compared to NHW women, suggesting 
that Medicaid expansion did not eliminate this disparity between these two groups.   
For low-income women who reside in states that did not expand Medicaid we see similar 
trends in the baseline (2012) rates. In 2012, coverage was comparable between low-income NHW 
and NHB women (60.7% vs. 58.2%), and rates among low-income Hispanic women are 
significantly lower compared to NHW women (31.5% vs. 60.7%; p<0.001). Coverage increased 
among all three groups, although the gains were smaller in non-expansion states. Assessing the 
adjusted changes in coverage from 2012 to 2018 shows a significant narrowing of disparities by 
7.7% (p <0.1) when comparing low-income NHW and NHB women. Among low-income Hispanic 
women there is a non-significant widening of disparate coverage by 2.7% compared to NHW 
women when comparing the adjusted changes from 2012 to 2018. Similar to Medicaid expansion 
states, there is a non-significant widening in disparate coverage among low-income Hispanic 
women compared to NHW women. Also, Hispanic women remain 30.4% (p<0.001) less likely to 
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3.2 Usual Source of Care  
Having a usual source of care results in individuals being more likely to have access to and 
utilize preventive services. Thus, having a usual source of care may mediate the relationship 
between insurance coverage expansions and pap smear and mammography use among low-income 
women. Among low-income women in Medicaid expansion states, we see no difference at baseline 
(2012) in utilization of usual source of care when comparing low-income NHW and NHB women. 
Additionally, low-income Hispanic women are 18.1% (p <0.001) less likely to have a usual source 
of care compared to NHW women, which is a significant disparity between these two groups at 
baseline (Fig. 3; Table2 in Appendix B). When evaluating the adjusted changes from 2012 to 2018 
we see small gains across all three groups. Further, no difference in the probability of having a 
usual source of care between low-income NHW and NHB women was noted. However, there 
remains a significant difference in likelihood of having a usual source of care among low-income 
Hispanic women (-17.7%, p <0.01) compared to NHW women, which did not narrow appreciably 
from 2012 to 2018.  
At baseline (2012), for low-income women who live in non-expansion states, NHB women 
were 1.4% and Hispanic women were 18.5% (p <0.001) less likely to have a usual source of care 
compared to NHW women. Similar to expansion states low-income Hispanic women compared to 
NHW women continue to have substantially lower utilization rates. Among low-income NHB 
women there is a small non-significant narrowing of disparity in source of care of 2.9% compared 
to NHW when evaluating the adjusted changes from 2012 to 2018. Upon evaluating the adjusted 
changes between low-income NHW and Hispanic women, we see there is a significant widening 
in the disparity of having a usual source of care of 4.8% (p <0.1), further resulting in low-income 
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Hispanic women being 23% less likely to have a usual source of care compared to NHW women 
(p <0.001).  
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3.3 Pap Smears 
Pap smears are often the first line of preventive procedures in detecting abnormal cervical 
cells that may lead to cervical cancer. A lack of access to regular gynecological care may result in 
later detection and thus delaying cancer care. Among low-income women in expansion states the 
baseline (2012) rates show that uptake among all three groups is low, ranging from approximately 
44 - 54%. Low-income NHB and Hispanic women were 10.3% (p <0.001) and 2.8% (p <0.05) 
more likely to receive a pap smear respectively, compared to NHW women (Fig. 4; Table 3 in 
Appendix B). When evaluating the adjusted changes from 2012 to 2018 pap smear use decreased 
across all three groups. However, the changes were similar when comparing low-income NHB and 
Hispanic women to NHW women, resulting in no widening or narrowing of disparities. Thus in 
2018, compared to low-income NHW women, NHB women (11.1%; p <0.001) and Hispanic 
women (2.9%; p < 0.05) remained more likely to get this service.  
Among low-income women who do not reside in Medicaid expansion states, the baseline 
(2012) rates of pap smear uptake were low, similar to trends noted in expansion states. Non-
Hispanic Black and Hispanic women have higher baseline (2012) rates (54.7% and 46.6% 
respectively) compared to NHW women (40.6%), resulting in NHB and Hispanic women being 
14.2% (p <0.001) and 6.1% (p <0.05) more likely to receive pap smear testing, respectively. 
Similar to expansion states, pap smear utilization decreased from 2012 to 2018 across all three 
groups. When comparing NHW to NHB women, NHW women had a decrease in use by 4.5% and 
there was no change in NHB women, meaning that NHB women were 17.8% (p <0.001) more 
likely to receive a pap smear. Hispanic women had a decrease in use by 8.5%, compared to a 4.5% 
decrease in NHW women, resulting in comparable rates of uptake in 2018 (36.7% for Hispanic vs 
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Similar to pap smear use, mammography utilization is an important diagnostic tool in 
preventive cancer care for the early detection and treatment of breast cancer. Among low-income 
women in expansion states mammography use for all three groups in 2012 was low, ranging from 
approximately 18 - 29%. However, low-income NHB in 2012, were 7.4% (p <0.001) more likely 
to receive a mammogram compared to NHW women (Fig. 5; Table 4 in Appendix B). Conversely, 
in 2012 low-income Hispanic women 3.6% (p < 0.05) less likely to receive a mammogram than 
NHW women. When comparing the adjusted changes from 2012 to 2018, mammography 
screening increased 2.7% among NHW women and decreased 1.6% among NHB women. Despite 
these changes in uptake, in 2018 low-income NHB women continue to have higher rates of use 
compared to NHW women (27.9% vs. 25.5% respectively).  Among low-income Hispanic women 
we see no change in utilization when compared to NHW women; they were 3.2% less likely to 
receive a mammogram (p <0.05).  
Among low-income women in non-expansion states, we again see that mammography 
uptake is low across all three groups. In 2012, low-income NHB women were 7.9% (p <0.001) 
more likely to receive a mammogram compared to NHW women. Looking at the adjusted changes 
from 2012 to 2018 shows small increases across all three groups. Further, we see no change in 
uptake when comparing changes among low-income NHW and NHB women. Thus, in 2018, low-
income NHB women continued to be 8.5% (p <0.001) more likely compared to NHW women to 
receive a mammogram. At baseline (2102), mammography use was comparable among NHW and 
Hispanic women (19.5% vs 18.6%). No change in uptake was seen in NHW women and a small 
3.9% increase among Hispanic women was noted. When looking at the adjusted changes we see a 
non-significant 3.3% increase in mammography use among Hispanic women compared to NHW 
 19 
women, but rates remained comparable between NHW and Hispanic women in 2018 (21.5% vs 
23% respectively).  
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3.5 Supplemental Analysis 
We ran additional ES models for the outcome variables to compare trends in outcomes and 
found similar results among childless low-income women compared to the sample including all 
women (Table 2 in Appendix A). Additionally, we compared levels of self-reported pap smear and 
mammography use by race/ethnicity and found them comparable to the means in the reference 
year of BRFSS data.  
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4.0 Discussion 
Using national survey data from the BRFSS, we analyzed changes in insurance status, the 
probability of having a usual source of care, and the receipt of pap smears and mammography 
screenings among low-income women by race/ethnicity. We found that, from 2012 – 2018, 
insurance coverage increased for all racial/ethnic groups, and that gains were larger in states that 
expanded Medicaid than those that did not. Despite these gains in coverage, we did not see 
evidence linking Medicaid expansion to a reduction in coverage disparities for low-income NHB 
and Hispanic women compared to NHW women. Also, we did not find evidence suggesting that 
Medicaid expansions were connected to a reduction in disparities in the probability of having a 
usual source of care or receiving preventive cancer screenings. Specifically, when we looked at 
pap smear use, we found broad reductions in use of this service across all racial/ethnic groups in 
both Medicaid expansion and non-expansion states, and no evidence suggesting Medicaid 
expansions mitigated the declines to a greater extent in minority populations.   
Our findings highlight that racial/ethnic disparities persist in insurance coverage and usual 
source of care, particularly between NHW and Hispanic women, despite overall gains after the 
implementation of Medicaid expansions. These results suggest that Medicaid expansion is not 
linked to long term decreases in coverage disparities. Similarly, the probability of having a usual 
source of care remained significantly lower for low-income Hispanic women compared to NHW 
women across expansion and non-expansion states. While the probability of having a usual source 
of care for NHB women increased at comparable rates compared to NHW women, there were no 
discernable reductions of disparities in access to care in these two groups.  
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Across all states and low-income racial/ethnic groups baseline pap smear uptake was low, 
and from 2012 to 2018 we see a broad reduction in uptake. Additionally, we saw substantially low 
baseline rates across all states and low-income racial/ethnic groups for mammography use. As with 
pap smear uptake, low-income NHB women were more likely than NHW women to have received 
mammography services across both expansion and non-expansion states. Previous literature has 
demonstrated that Medicaid expansions mediate a relationship between usual source of care and 
thus, utilization of preventive services.5,6,18-26 Since we did not find increases in pap smear and 
mammography use corresponding with gains in insurance coverage, our findings suggest that 
insurance status is not the sole mediating factor in using these services, and that factors aside from 
Medicaid expansion may be contributing to trends in uptake of these services.  
These findings contrast with some in the previous literature.6,13,14 For example, Sabik, et 
al. found a positive association between Medicaid expansion and cervical cancer screening, 
particularly among low-income Hispanic women.14 Additionally, other studies have also shown 
an increase in breast cancer screenings associated with Medicaid expansion.2,15 Conversely, our 
findings suggest that mediating factors in addition to insurance status and usual source of care 
contribute to the low rates of pap smear and mammography use, which was a similar finding in 
Fruend, et al., where stable insurance status was not associated with cancer screening rates.11 More 
importantly, the low pap smear utilization rates that decreased from 2012 to 2018 supports the 
supposition that there are additional barriers aside from coverage and usual source of care in 
accessing these services. This is further demonstrated by the low rates of mammography use 
among all three groups in both expansion and non-expansion states. Our findings contribute to the 
current literature in demonstrating that additional understanding is needed on the effects of 
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Medicaid expansion on these outcomes. While there has been an exploration in breast cancer 
screening, little literature discusses cervical cancer screenings.    
There were several limitations to our study. First, the BRFSS is a cross-sectional survey 
looking at an individual’s health status at a particular point in time. This poses a challenge in 
understanding trends in coverage, access, and preventive service use, as we are unable to follow 
individuals longitudinally to better understand the implications of Medicaid expansion on 
insurance coverage, usual source of care, and use of preventive services. Second, the BRFSS is a 
telephone survey that asks about a person’s health insurance coverage and use of care over the past 
year, and we expect there to be some level of recall bias. However, we do not expect such response 
bias to have changed differentially in expansion and non-expansion states in a way that appreciably 
bias our estimates. Third, due the construction of the insurance variable in the BRFSS we were 
unable to discern between various types of insurance. The question is posed as a yes/no questions, 
asks respondents “Do you have any kind of health care coverage, including health insurance, 
prepaid plans such as HMOs, or government plans such as Medicare, or Indian Health Service?”28 
Operationalization of this variable made it difficult to exclude respondents who had private 
insurance, Medicare, or other insurance coverage, although restricting our population to those with 
an FPL less than 138% helped ensure that those who are privately insured were excluded analysis. 
Some strengths of our study included the large sample size resulting in an appropriately powered 
study. Additionally, due to access to multiple years of data we were able to assess the long-run 
effects of Medicaid expansion.  
As previously mentioned, it is clear that an individual’s insurance status alone is an 
important predictor, but not the sole determinant, of receiving preventive cancer screenings, and 
further investigation into the factors underpinning the low levels of screenings among low-income 
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women is vital. Certain aspects to consider are urban vs. rural settings, the built environment, 
availability of transportation, and the local supply of health care providers (e.g., ratio of OB/GYNs 
to population) in order to address access deficits and guide policy. Additionally, health literacy is 
crucial for individuals to understand and communicate about their health, especially regarding 
their insurance coverage and available services. While this is certainly not an exhaustive list of 
additional areas of study, it is important to take a broad approach to better understand the ways 
policies, particularly those governing health insurance coverage, impact the health and wellbeing 
of individuals, especially those in disadvantaged populations.   
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5.0 Conclusion 
In conclusion, we found broad increases in insurance coverage among low-income women 
in Medicaid expansion states, but Hispanic women remained significantly less likely to be covered 
compared to NHW women. The probability of having a usual source of care increased across all 
three groups but the disparity was not reduced. Pap smear use decreased across all three groups 
for both expansion and non-expansion states, and no change in disparate care was noted between 
NHB or Hispanic women compared to NHW women. Lastly, NHB women had higher rates of 
mammography use compared to NHW women in expansion states. These results suggest that while 
Medicaid expansions have increased insurance coverage, they have not contributed to the 
narrowing of disparities in preventive cancer services or having a usual source of care.  
With a new presidential administration, there has been a renewed commitment to 
comprehensive healthcare policy reform. The Biden administration has taken critical first steps 
demonstrating they are committed to reducing healthcare disparities and providing equitable care 
through the American Rescue Plan.30 One example of their commitment to decreasing disparities 
is by increasing the federal medical assistance percentage (FMAP) an additional 5 percent for 
states that have yet to expand Medicaid, as a way to encourage expansion.31-33 One main caveat to 
this increase in federal funding is that states must cover all individuals described as part of the 
ACA expansion group, as a mechanism to help decrease disparities in coverage and access to care 
particularly among minority groups that have disproportionately lower rates of insurance 
coverage.31-33 Despite these initial steps, the results of this study underscore that Medicaid 
expansion alone, may not be enough to eliminate disparities in access to care. Additional policies 
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directed at monitoring and reducing disparities may also be necessary to work in conjunction with 
expansion to promote equity of care in Medicaid and rectify prior disparities.  
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Appendix A Supplementary Analysis 
 









Covariates Expansion states Non-expansion states P-value 
 2012 2018 2012 2018  
Smoking Status 46.4% 47.7% 47.2% 47.4% 0.803 
Language 11.5% 5.6% 6.5% 6.6% 0.674 
Employment Status 20.3% 20.9% 20.8% 21.7% 0.301 
Marital Status 32.2% 31.8% 29.2% 28.9% 0.448 
Under 65 years 81.6% 79% 81.5% 78.9% 0.411 
Dependents 37.1% 36% 36.9% 35.6% 0.560 
NHW 72.5% 70.9% 67.9% 66.2% 0.607 
NHB 11.1% 11.2% 15.5% 16% 0.103 
Hispanic 16.4% 17.8% 16.5% 17.8% 0.068 
FPL < 138% 21.6% 19.9% 23.6% 21.4% 0.117 
Less than HS  14.4% 12.8% 15.7% 13.5% 0.137 
HS Grad 28.5% 27.6% 29.3% 28.4% 0.035 
Some College 28.4% 30.6% 31.1% 31.7% 0.419 












 2013 Means Effect of Expansion 95% CI Difference in Effect of 




Pooled 61.9% 9.6% **** 6.1%,    13%   
NHW 65.3% 10.3% **** 6.2%,    14.3%   
NHB 59.9% 7.5% ** 1.4%,    13.6% -2.7% -8.7%,    3.3% 
Hispanic 54.8% 10.3% *** 3.1%,    17.6% -0.02% -8.2%,    8.1% 
Usual Source of Care 
Pooled 70% 6.4% **** 4.5%,     8.3%   
NHW 74.1% 4.6% **** 2.4%,    6.9%   
NHB 68.7% 8.3% *** 3.6%,    12.9% 3.4% -1.3%,    8.2% 
Hispanic 60.3% 10.7% *** 4.6%,    16.8% 0.9% -3.3%,    5.1% 
Pap Smear 
Pooled 44.6% 0.6% -5.6%,   6.9%   
NHW 34.5% 1.1% -5.2%,    7.4%   
NHB 59.6% -3.3% -11.1%,    4.4% -0.9% -9.2%,    7.3% 
Hispanic 52.9% 1.5% -10.5%,    
13.6% 
2.9% -5.5%,  11.3% 
Mammography 
Pooled 53.4% 3.6% * -0.5%,    10%   
NHW 47.7% 5.9% ** 0.8%,    11%   
NHB 59.1% -8.3% -.19.9%,    3.4% 14.1% ** -27.1%,   -
1.2% 
Hispanic 60.7% 11.9% -5.2%,    29% 5.6% -8.7%,    
19.9% 
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Appendix B Supplemental Tables  










Insurance Coverage Means (%) - Expansion States NHB- NHW gap (%) Hispanic - NHW gap (%)  
White Black Hispanic Coeff p-value Coeff p-value 
2012 70.0% 74.8% 51.8% 0.048 0.048 -0.183 <0.001 
2018 89.9% 89.0% 68.9% -0.009 0.312 -0.21 <0.001 
Change from 
2012 – 2018 
0.198 0.141 0.171 -0.057 0.023 -0.027 0.539 
Adjusted 
Change from 
2012 - 2018 
0.195 0.139 0.18 -0.057 0.023 -0.016 0.735 
Insurance Coverage Means (%) - Non - Expansion States NHB- NHW gap (%) Hispanic - NHW gap (%)  
White Black Hispanic Coeff p-value Coeff p-value 
2012 60.7% 58.2% 31.5% -0.025 0.311 -0.292 <0.001 
2018 71.9% 77.7% 41.6% 0.058 0.054 -0.304 <0.001 
Change from 
2012 – 2018 
0.112 0.196 0.101 0.083 0.052 -0.012 0.796 
Adjusted 
Change from 
2012 - 2018 














Usual Source of Care Means (%) - Expansion States NHB- NHW gap (%) Hispanic - NHW gap (%) 
 
White Black Hispanic Coeff p-value Coeff p-value 
2012 77.2% 76.3% 59.1% -0.009 0.612 -0.181 <0.001 
2018 81.3% 79.9% 63.7% -0.014 0.286 -0.177 <0.001 
Change from 
2012 – 2018 
0.042 0.036 0.046 -0.005 0.733 0.004 0.862 
Adjusted 
Change from 
2012 - 2018 
0.029 0.029 0.044 0.001 0.96 0.016 0.592 
Usual Source of Care Means (%) - Non - Expansion States NHB- NHW gap (%) Hispanic - NHW gap (%)  
White Black Hispanic Coeff p-value Coeff p-value 
2012 69.2% 67.8% 50.7% -0.014 0.344 -0.185 <0.001 
2018 70.2% 71.7% 47.2% 0.015 0.647 -0.23 <0.001 
Change from 
2012 – 2018 
0.01 0.039 -0.035 0.03 0.298 -0.045 0.015 
Adjusted 
Change from 
2012 - 2018 















Pap Smear Means (%) - Expansion States NHB- NHW gap (%) Hispanic - NHW gap (%)  
White Black Hispanic Coeff p-value Coeff p-value 
2012 44.1% 54.4% 46.9% 0.103 <0.001 0.028 0.03 
2018 38.5% 49.6% 41.5% 0.111 <0.001 0.03 0.025 
Change from 
2012 – 2018 
-0.056 -0.048 -0.054 0.008 0.628 0.002 0.89 
Adjusted 
Change from 
2012 - 2018 
-0.057 -0.048 -0.051 0.009 0.588 0.006 0.593 
Pap Smear Means (%) - Non - Expansion States NHB- NHW gap (%) Hispanic - NHW gap (%)  
White Black Hispanic Coeff p-value Coeff p-value 
2012 40.6% 54.7% 46.6% 0.142 <0.001 0.061 0.03 
2018 35.6% 53.4% 36.7% 0.178 <0.001 0.01 0.881 
Change from 
2012 – 2018 
-0.049 -0.013 -0.1 0.036 0.182 -0.05 0.387 
Adjusted 
Change from 
2012 - 2018 
-0.045 -0.009 -0.085 0.036 0.219 -0.04 0.403 
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Appendix B Table 4 Effects of Medicaid Expansion on Mammography Uptake Among Low-Income Women 
 
Mammography Means (%) - Expansion States NHB- NHW gap (%) Hispanic - NHW gap (%)  
White Black Hispanic Coeff p-value Coeff p-value 
2012 21.9% 29.4% 18.4% 0.074 <0.001 -0.036 0.032 
2018 25.5% 27.9% 22.3% 0.024 0.078 -0.032 0.042 
Change from 
2012 – 2018 
0.036 -0.014 0.039 -0.05 0.005 0.003 0.784 
Adjusted 
Change from 
2012 - 2018 
0.027 -0.016 0.033 -0.043 0.01 0.006 0.667 
Mammography Means (%) - Non - Expansion States NHB- NHW gap (%) Hispanic - NHW gap (%)  
White Black Hispanic Coeff p-value Coeff p-value 
2012 19.5% 27.5% 18.6% 0.08 <0.001 -0.009 0.647 
2018 21.5% 30.0% 23.0% 0.085 <0.001 0.015 0.268 
Change from 
2012 – 2018 
0.02 0.025 0.044 0.005 0.782 0.024 0.201 
Adjusted 
Change from 
2012 - 2018 
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